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Question 1: 



1. If A and B are independent events, prove that A c and B c are independent. 

P(A C n B c ) = P(A U B) c = 1 - P(A U B) 

But P(A U B) = P(A ) + P(B) - P(A n 5) 

Then P(A C n B c ) = 1 - (P(A) + P(B) - P(A n B)) 

But A and B are independent 
P(A n B) — P(A)P(B) 

Then P(A C n B c ) = 1 - (P(A) + P(S) - P(A)P(B )) 

P(A C n B c ) = (l - P(i4)) - P(S) + PU)P(S) 

| P(^l c n B c ) = (1 - PG4)) - P(S)(l - P(i4)) 

PG4 C n B c ) = P(A C ) - P(B)P(A C ) 

PC4 C n B c ) = P(A c )(l - P(S)) 

I PC4 C n B c ) - P(A C )P(B C ) 

Then A c and B c are independent. 

2. Let A and B be events with P(A) = 1/2 , P(B) = 1/3, P(Af|B) = 1/4. 

Find : P(A| B) P(B|A) P(AUB) P(A C |B C ) P(B C |A C ) 

"o P(A|B) = P(ADB)/P(B) 

= (1/4) / (1/3) 

= 3/4 



ii) P(B|A) = P(Af|B)/P(A) 
= (1/4) / (1/2) 
= 1/2 



iii) P(AUB) = P(A)+P(B)-P(ADB) 
= (1/2) + (1/3) -(1/4) 
= 7/12 



iv) P(A C |B C ) = P(A C fl B C )/P(B C ) 

= P(A U B) c /P(B C ) 

= (1- P(A U B)) /(l-P(B)) 
= (1- (7/12)) / (l-(l/3)) 

- 5/8 



iv) P(B C |A C ) = P(A C fl B C )/P(A C ) 

= P(A U B) c /P(A C ) 

= (1- P(A U B)) /(l-P(A)) 
= (1- (7/12)) / (l-(l/2)) 
— 5/6 












3. If x is a continuous random variable with the probability 
P(x) = Kx 0 ^ x ^ 2 and zero elsewhere. 

Find the cummulative distribution function, mean, variance and standard deviation. 
> Value of K: 

P(x) is a distribution function 
then P(x) — 1 



J>x = 1 




- 2 2 = 1 
2 

K = 1/2 



> Then P(x) = x /2 



> Cummulative distribution function 



for —oo < x < 0 


F(x) = 0 


for 0 < x < 2 


F(x) = /J0 




F(x) = ^x 2 


for 2 < x < oo 


F(x) = 1 


> Mean 




li — E{x) 




H = fZ, xP (x) 


r 2 1 


? 


V= J 0 2 X 


1 3 


2 


** = 6 X 


0 


n = -2 3 
^ 6 




4 

^ ~ 3 ~ 


1.333 



> Variance 

var(x) — F(x 2 ) — fi 2 
var(x) = J_“x 2 P(x) - 0 

var{x) = / 0 2 ix 3 - 0 
var(x) = - (l) 2 

var(x) = ^2 4 - 0 
var(x) — 2 — — 
var(x) — - — 0.222 

> Standard deviation a 

y]var(x) — — 0.471 



a = 








4. Given a and b are constants. Find with prove 
E(a) = ? Var(aX+b) = ? 

where X is a continuous random variable 

i) £(a)=/_“aPffl 

£(a) = a PQO But POO = 1 

E(a) — a 

ii) Var(aX + b) — Var(aX ) + Var(b ) 

But Kar(h) = 0 

and Var(aX ) = a 2 Kar(X) 

Then l/ar(a2f + b) — a 2 Var(X ) 



Question 2: 

1. Three light bulbs are chosen at random from 20 bulbs of which 5 are defective. 
Find probability that: 

i- exactly one is defective, ii- none is defective 

iii- at least one is defective iv- at most one is defective. 




i) exactly one is defective 
P(ld) = P(l;3;5/20) 

_ 27 
_ 64 






ii) none is defective 

P(0d) = P(0;3;5/20) 

= c . 3 ©°© 3 

27 
_ 64 






iii) at least one is defective (El) 

P(E1) = P(ld) + P(2d) + P(3d) 
= 1 - P(0d) 

= 1 - — 

64 

_ 37 
_ 64 






iv) at most one is defective (E2) 
P(E2) = P(0d) + P(ld) 

_ 27 27 

_ 64 ' 64 
54 

_ 64 














2. Let X be a continuous random variable with distribution: 
f(x) = K (2-x) 0 ^ x ^ 2 and zero elsewhere 

Sketch the graph of f(x) and 

i- Evaluate K ii- Find P(1 ^ x ^ 2) 



> Value of K: 

P(x) is a distribution function a 

then J'jV’fj) = 1 

J>(2-*) = 1 



’? = ! 



- f ( 2 -, r |‘ = 
K -(2- x y\° 2 = i 
~ (2 — 0) 2 = 1 



K = 1/2 
Then P(x) = (2 - x)/2 



P(l^x^2) 

P(l^x^2) = / 1 2 i(2-x) 
P(Hx<2) = -J(2-x) 2 |j 
P(l^x^2)=±(2-1) 2 
P(l^x^2) = i 










4. A fair die is tossed. Let X denotes twice the number appearing, and 
let Y denote 1 or 2 according as an odd or an even number appears. 

Find the probability, expectation, variance and standard deviation of X,Y 

i) For X denotes twice the number appearing 
die has values that appear from 1 to 6 
So X changes from 2 to 12 
and for example when X = 6 then 3 appears 



- The Probability of X 



X 


2 


4 


6 


8 


10 


12 


P(X) 


1/6 


1/6 


1/6 


1/6 


1/6 


1/6 



- Expectation E(X) 

E(X) = I-* XP(X) 

E(X) = 7 

- Variance Var(X) 

Var(X ) = E(X 2 ) - ( E{X )) 2 
Var{X ) = S-oo X 2 P{X) - (7) 2 
Var(X) = ^f- (7) 2 

Var{X ) = — = 11.667 

- Standard deviation o 

o = yJVar(X) = 3.42 



ii) For Y denote 1 or 2 according as an odd or an even number 
appears 

die has values that appear from 1 to 6 
So when Y = 1 then 1,3,5 appear 
when Y = 2 then 2,4,6 appear 
- The Probability of Y 



Y 


1 


2 


P(Y) 


1/2 


1/2 



- Expectation E(Y) 

E(Y) = £-oo YP(Y) 

E(Y ) = \ = 1.5 

- Variance Var(Y) 

Var(Y ) = E(Y 2 ) - ( E(Y 
Var(Y)^Y I -ooY 2 P(Y)~ (1.5) 2 
Var(Y) = 5 -- (1.5 ) 2 

Var(Y ) = i =0.25 

- Standard deviation o 
yjVar(Y) =0.5 



a - 


















